Retrospective automated analysis of risk after exercise testing and appropriate therapy  by Fletcher, R.D. et al.
JACC Febma~, 1998 365A 
offset of T). QTDex w=1s the longest minus the shortest exemise QT, Exerose 
pedusion imag~P~ w~m d ~  into 5 segments with each segment scored 
for th~ lnton~ty of tra¢'er (0-3 t~.alo), Sc0r0s for the 5 IN~,~mts w~m =1~ 
to D I~ on t~ i i t  ~Of~ Corollary di~sse extent was the number 0f 
vessels w~h :~ 70% stonos~s, 
Those wllh ischem~ S,CO,T~ >0 had h~hor mean QTDex than 
tho~ wtth ischem~ so~res = 0 (45 :t 2~8 vs 33 ~ 2,8 mse¢: p ,~ 0.004), Those 
wtth ~ witho~ mu~t~essel dl~a~e ~ mean QTDex Inal d~ not diffe~ (45 
¢ 7,3 w 41 • 2~3 mse~ p ~ 0.7~), Both QTL~x (p .~ 0,006) and coronary 
Cx~t~ W d~0 OT1Dex w~s not (p = 023), 
Catctu~et- A l th~ both QT[~ ~ the extem of ,~'omnary d~e 
o~ml=1tO indei~mdemtly ~ tt~ eztent ~ ~hen~a, QTOe= wo.~ not =in 
i ~  I~t¢t~ el the e~,em o~ coreN~ d~ase,  The~,  QTDe~ 
relte¢ts a ~ Ol ~ mc~ unrelated to the extem of 
11 ;30 
~ Effe¢IS o f  ~ YraIning In Patkmto Wl th  Acute  
~ i a l  ~ Tnmted With PdmaW 
Yramdumina l  ~ r y  Ang~ta~r  
J.H. De Suttee, C van da Wtele. P. ~ R. D~erckz~ Y Taeymans, 
Backgto~d: Ezemme tra~r~g =1ftm acute myocardial mtarctzon (AMI) ml- 
pro~es exercme capacrly but Oata fo~ palatals lmaled ~ p~ma~ percuta+ 
neot~ trans~mmal coronary ~ (l:q'CA) me scame It m also tess 
cleer whetter pat~e~s w, th large mfamtK~,ts s~ould be mctudad m train- 
mg pragrams, smce some ~ suggest Ittat unfavorable left ventncular 
Meffmds: We evaluated ff~e tremmg effect (change. rn VO2 max and total 
Watts pedoemed at b~cyc~ en:jometn/after 6 v .~s  ~nmg)  m 20 consecu- 
twe pat~erds (mean age 51 years sd 13, 18 men) wtth a first AMI suc~l ly  
treated ~anth ~ PTCA_ Infarct s~ze was detem~ned before ,a~nd after b"a~r~ 
rag, t~mg quantrtat~e (PERFTr'r program, Nuclear D~agnostCs) stress-rest 
201-Tha~um smoJe-photon em~ss~n tongued tomogmp~ Two s~groups 
w e r e ~  group I (N = 11) t~th normal rediortt¢'lide ~ ~ 
(EF) at c~scharge and grm~O It (N = g) wrth reduced EF (59% sd 3 m group t 
versus 44% sol 13 rngroup tl. p < 0.0001). 
Resu~: Tram~j results are summar~ed m the tab~ (data expressed as 
non pararnetr~cal Stat~,~ for c~fferertces befoce and after trafn~ng). 
Bet~-t e tramtng Atte~ trar~ncj 
Tot,~d grot~ IN : 20) 
Total ~ S~L~ 1175 !") = ~1~% 
re2 ~ (mL~k~'r~"q 19 22 c'l = .23% 
Tha~vm (letect s~ze A%P 4 6 (nsl 
G,'oup I (N = 11) 
Total Watts 100;3 11"2"5 t'~ : , t~  
vO~ max (mt,;kg;n~n| 19 22 t'~ = . 16~= 
'R'~ar~um 0e~ct .s~ze (%) 3 3 (ns| 
Group It (N = 9) 
Tolal Watts 650 t 175 ~''~ = *38 ~. 
re2 max (r~L~9,'rrn~ } 18 22 ~'I = ,,22% 
Tha~J~n c/elect s~e (%) tO t2 IP : 0 t3) 
('): p ~ 005, ~') p - 001 and ns. not s~rtd~c~.~ 
Con~uSa3z'~: In pattents with a first AMI treated wth ~mary  PTCA, 
exerose capacity improves after physical training. Thin benefit is seen ~n 
patients with normal and reduced EF and is not assooated with an mcrease 
in infarct size. There is even a trend toward a decrease in mtarct size m 
patients with reduced EF 
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~ - ~  Retrospective Automated Analysis of Risk After 
Exerc ise  Test ing  and Appmpr is te  Therapy  
R.D. Fletcher, C.D. McManus, D.J. Femlcola, P.F. Kokkinos. Veterans 
Affairs and Georgetown Univemity Medical Centers. Washington. DC. USA 
Quality control is best tested when required parameters are extracted from 
routinely recorded clinical procedures. Since 1987 exerctse testing and car- 
diac catheterizations have been recorded electronically in a VA centralized 
hospital database (DHCP). The Mark score for exercise testmg, reposed in 
N Engt J Mid, uses peak ST deviation, angina index, and exercise duration 
to categorize patients into low (<1% mortality/year), medium (2-4%), and 
high risk (>4%/year). Risk estimates can be adequately approximated by 
the formula Pr(X) = (0.0157 + O.0008X)/(1 + 0.0399X), where X = duration 
- 5 ST - 4 x angina index. Some 6,574 VA patients" exercise tests were 
evaluated, using Mark's publication date (9/91) to group results. 
Mo~l&ttly Rtsk 'rOl(qt Beto~e p,Jt~P.~t,on Ane~ p~d~cm~ 
LOW ~5 (83 1%) ~t~52 (828%4 ~813 (83 4%) 
f~  8~ it ~ 6~) 4fl1 (14 4%) 135 It2 ~P~,) 
It, 213 (33%) ~ (2 T%) 125 (37%l 
Sino~ ~thet~nz=1tmn is ~f l=11ety  remomm~t¢le¢! fo~ thou eli 
n~.  the d a ~  w.  t.rther searcr~t to~ t~h .sk ~ who ~ not 
recewe cathetenzmm~. Some 33 petmnts wfth a h~t~ esk ex~ test ¢~1 
not tm<fefgo c~thmerlzatlon (15.5%) (13 before p~.dcat~,~ and ~ af!e~ 
publlcat~, p = NS), High risk dtJflf~ exef~1~ teSlmg ~ t~e 
retrespaet~ety to nweat ~a1~ts ~mpmoe~ tr~tteo, ~ of 
~um wi~ not t~ttef before the Mad( et ~1, ¢la~dl¢stlo~ publcat~,l than 
atter 
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Ear ly  and Late Vascular  Ruponm to Comnmy 
St lmt lng  In Humaem 
A. FadD, G Sang~,gL A.J. Caner, V.M Walley, WD E-dwams, 
RS  ~r tz .  R. V'mmam. Armed Feces In~e o f ~ ,  
~ Desp~e wdespmad use of coronaw ~ ,  omy limited pa~o. 
tog~c data fo re leg  placement m ~ are avadable. 
Memo~: Histology on 50 stints m 30 comnan/artemm frem 28 patmnts 
(mean age 64 ± 1(3 years, 16 n~sn, 12 women) was petlom~¢l. 
Re~s .  The dintcal dm~lo ~ at the time of stinting was unstable angma 
in 11 cases, acute Mlin 7, and ~table angma m 10. The mean duretlon of stem 
i~acemem was 32 ± 78 ch,:y~ (range 0.5-3g0 clays). Fibrin, platelets, and 
~S we~ ~ w~1 -~f~It wlra~ in ~ exan~ned <_11 days after 
~ .  When P ,~, ,L  a ,qai¢l corn (LC) was focally penetrated by stem 
wme~ m 27% of arterial segments. 442 sleet wife s~tes from stints <_3 dayS 
after imp~mt were analyzed, and inflammation assooated with slants was 
related to the uncledymg i:daque and artery wall: 97'=~ of stnds in contact with 
fibre~,_s plaque (FP) had <_20 associated mflammatoW ceas compared w~h 
56% of struts e~r,~,c-d rn LC and 64% of struts m contact w~h damaged 
rne~a. In contrast, only 3% of struts m contact wvth FP had >20 assooated 
inflammatory cells compared v~h 44% 01 ~ embedded in LC and 36% of 
slrut5 rn contact wffh damaged r r~a (p < 0.001). Neomtlmal cells/mn~ m 
arteries stented Z70 days was 3280 ± 869 and was stmilar to PTCA artenes 
(3260 : 8,51 colls,'mm "~) matched for hme smce treatment (195 ± 131 dayS 
for srents anO 180 ± 137 days for PTCA). A~an blue slaming ot stints and 
ma~.-=d PTCA armrtes showed sm~lar patterns of prmeoglycan (hyaluron~c 
sod, ~ i~ 'dermata : l ,  and heparan sulfate) deposR~l. 
Conctus~: The vascular mspenses to slefllmg provide targels for Ihen 
m'~roved outcome v~a reductm~ m early lhrembus formal~on, atlenualmn of 
inflammat~n, and avo~ance of acute medial inlury. Srmilar neomtimal cell 
density and pmteogl~cans m stints and PTCA suggest common approaches 
to treat resterms~s 
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~ - ~  His to lcg:c  Responses  Dur ing  In~iFn~t Neolntlmal 
Regression In a Porcine Coronary Model 
MK. Hong. R. Virmani'. R. Kornowskl, R. Jones', W.H Kim, S. Collins. 
MB. Leon. Washmgton Hospital Center. USA: ~ An'ned Forces Insfd~/re of 
P~/ogy.  Wash;wgton. DC. USA 
Backgour~: Clinically. in-stem neomtima has been reported to regress over 
time, the mechanism of which is unknown. 
MettTods: To assess the phenomenon of m-stent neolntima re0~es$~on, 
NIR" stents were implanted in porcine coronary artenes (s~entlartery =1.1) 
and harvested at 2 and 6 mos (N = 4 stentstgroup) Histopathologic analysts 
included morphometnc analysis (Movat stain), smooth muscle celt (SMC) 
density/hpf (H&E). collagen content (Sirus red stain), and pmteegtycan con- 
tent (AIcian blue stain ± hyaluronidase = hyalurenic acid) 
Results: There was a significant reduction in neointima at 6 mos despite 
similar injury scores (0.05 = 0.06 vs 0.36 ± 0.29 at 6 mos) 
Area Thc'kness Stenosrs 
2 months 1 4 ~- 0 4 mm 2 0 2 = 003 turn 21 ± 4% 
6 months 0.8 ± 0 1 mm '?-" 0 02 ± 0 01 ram" t4 ± 2%" 
"P ~ 0,05 v's 2 rues 
